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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method for calibrating a 
digital camera to 

attain color reproduction with fidelity and to provide the 
digital camera with 

color correction by the calibration method. 

SOLUTION: According to the calibration method for a digital 
camera of this 

invention, first a difference in lightness, saturation and 
hue angle between 

reference image data and image data by the digital camera 
is respectively 

calculated for a plurality of prescribed colors. Then 
color correction is 

applied to the image data of the digital camera so that the 
difference is kept 

within a prescribed range. Thus, each color component 



(lightness , saturation 

and hue angle) of the image data of the digital camera with 
respect to a 

prescribed color can be made close to each color component 
of the reference 

image data so as to attain color reproduction with 
fidelity. 
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[ mm i ] mwm&T- 9 izm-j* . fvtivh* 

7 (OW®t- 9 £ QffiBmt h ^h\,zi.nXfV9)V 

«5<tfcl9E«ROBt^ 5 - t: Jtf 4 WLt~s9 iVi] 

£ 1 ttWIfifc J: oTtlttSftfc3*mftT-*tf>BH* 

ffl. l*Jgfii*s<}:tffeffiflfc, »2fttHSfcJ:o-Cfl* 

f-/7W^ ^Wlif-^ ££fflDB!yi-f S-rS'*^ 

* ^ 7 \ v y v—. ■/ 3 . 
1 it #5 2 ] mm 1 (ciBig^df i J7i/-x3 yft 
mx-h -> x . mm.Titfii'fi x 7 ± tra«fl 

■a:. mzTis?fr*x7cr>&iM.m}5£v : &Mmmtz> 

Sc LT v 1 s t ^ ivi] * 7 <nWScf- 9 <r> 7v -m 
yayJST'iboT, ffife<0fi7-t,ztti-&T> : 9 

x 7<7)mm-?w%im<F>mE-m.z±% <-th*m& 
i mm 4 ] mm 1 ?& 3 wix#^-jf tie®?) 

Att t t x ? X 5 OB&r- 9 <m*Xt OH Sr fl 

imm 5 ] mm 1 m.A <o\ ^ti^mztm<r> 
^ 7<m<&r-9 vmsm* wzti mwiExm «• $ 

[ JB 6 ] m$ig l TbM 5 v ^*i*»-JaiclEtttf> 



(2) ^2 00 1-2 04 04 1 

2 

9 OB® r - * £ QffiESmt h Z t C J: -» T f x 9)U 
BWeoafejRicisv^T. WftwBfJt*5-t:*«-*«IIE 

mm&T-9c7)Bmm. rMnxx/mn^tm-r 

ZtitzTis 9>VH j< 7 OBffir - 9 <wj\jm . Mima 

Ti?9)Vi]X7 am&f - 9 * fifiilE-f h r v ^ ^ 
20 7(0*^V7'U-i'3>m£$:3>Vj.-9lz9mZlt 

htzfr<oTu?-7J*zimLfc-3>vjL~9izz.'>xm 

[000 1] 

i -5 xm&zntzm&mmT-9izttix&m%&®]E 
30 -fa. 

[0002] 

• [fc#<08ffi] nyv j.-9%E%m^Xli£'u'&<rM& 
9 )Vf- 9 £££ LX77vis*.XV) 90lBtt£tt fc 

td v9\zW&f-9 Sfflrtl ztizi^y^ n,j*e> 

[0003] 

)WX7£&^Ximm£MlEi> i %ZtiX&t>1'. f£ 

sw)r itfijuA* 7i,z t. ->xmm^ixtimm^m^ms 

B® t fiffliS *i ") . ^H^felPl* 5 ^ S tiX \> 
oft. 

[00043 ±EISIHjft*llfi*-r 



3 

i/ 3 yumtzi -> X-miEffZWcTiSfM* yii 
[0005] 

mmmm-htjtxr&m ±EaHWB*. mum 
* p< y <mmf- ? i-eMJEsmti ztizx-^XT^ 

SSlffttlgfc. ifrfS^^fe^Kfcvvc. f->'^ 

<fc^fefflftH+»ti»m2ftaist. *i twist 

•SUMf-WlSi, fcfll*. SJlEa6»fHHfitJ:->-C 

[0006] JSUico J: 3 t«i£5*utSJKi«r-^fc: 
Z. t tc J; otfy;;W^ 7 'J a >"TS 

9fc J: -oTli«SiifcWIE«RwBfi^ 

fi«ftMH««<x*. tlx. S^MWHSfci^T. 
» 1 tt*Igfc J: -jTtWSftJfcMHift'f -?^M 
fl. #«SfcJ:tffiiaafc. 82fWIg£J:oTft* 

x v&m t <m&ittf* mmwm%.$ y-tn ix 

? Cfy'^M^ y(DW&T-?ff&fflENmZtL?>. 

[ o o o 7 ] 4 fc . msm 2 ttm&t/m . mtm i 
)Vii* ymm&xv&mizm-t&wm'-f'im 

y cdW&t- 9cr>y\s-m* aBPBfftr - * ^ w H* 
tc-»$*«/U-«»«ie«rS L>lz1MiXffi&LZix 

i. 

[ 0 0 0 8 ] $ h £ s 3 CgE«<05MHtt. 



(3) ^200 1-204 04 1 
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f5r5£<7>;& 5 -K$t*5 TV9)Vij)>. y<r)W1&T-9coty 
AM**** US. i^rv^^^7^M®T-^OBfl 

[ o o o 9 1 mim* iz.tm<mwa. m$m 1 
io ^tz&koizmmmmim&mz-fm&miEiM 

Z2hlzffiz.xmi8.Ztih. 
[00 1 03 B3R3l5fc:iatt^llWtt. »#* 

*. 

[00113 IKKHttB*. m*«6fcie«^«B^ 

14. «*iai7 , jM50V^ii^-^ClSKc7)^ Jr 'J7'l/ 

[00123 jjesHituB!*. !if#ig7 tuemnmi 
"r^fB^^T$>oT. mfcvm&mz&^x . ax 

*tt«J:Vfiffl«tW*t4»m««iai:. MEWS 

urcaBR^wj^ j-tzm-tffliTi'fifrtix y<m 
tmmtt. miftmmtzx^xstmztitzwm® 

lz£->xtmZtiKT ; J?Ji>ljX y<rmWr-?<rW%. 

fe&xv&mftnmftmfen&wmzish i. ? tf^ 

40 7/l'ti*y<?)W&T-7*&ffiiEt&Ti'i?>l'%J<y<r) 

rtior 7 a ^ lei* tx n y t j. - ? t i o raiX"! 
^xMmm^immmzxtin. mmmT—?£& 

I ^^X^VfiVijty*** V 3 ytim 

ZtiX^h. mra7?A(r>mizj:>). ^ll^ita 
50 aK«t->T. )5fJEO«fe5Rt*JV^r, aR^0r3E*5- 
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x. iMrtfiwyifci-sr. mumwrnzxixfrn 

fnE^^Hf€*5-fc«L-C**i-WilW$#i. file 10 
[0014] 

[0015101 6B«r- 

1 2. 8H8#Kfc LT^OCCD (Charge Coupled Device) 20 

1 3 , A/D^f&gs 1 4 . h«t-* fc-ewtiarrs 

RAM (Random Access Memory) 1 5, fflf&r — :?2rf2^ 

s (lcd) i7. «as^a(c«^sitsB«ofc«> 

^T-^jWa&teftSVRAM (Video RAM) 18. 75v 

[00 1611111 KiCPUt. f^W^51 
0 ?)B«S$Wffl7a ? 5 A£ ir*«IE»3 tut R O M 
AttJ^gt^ili. Ti^/^^lOdi&lt*. 30 

yXl 2Wim^l/>'Xl 2KA**iiSjeS2riWSft 
&fclb<r)1& t ) 1 2 ltffgtf^ilTV^. 
[00 17] RAMI StLTJi-fe/^'J^U-xv-AlS 
tgSrtoDRAM (Dynamic RAM) #fflV>io*V5. 77'/^ 
^t'J 1 6lia«L=fir<Tt>E»l*I*SfiH*1-4ik 

510fc:JR9tt»tMiT^*. 77 7^ ; E l J16t 40 
tT«i»afPCMCIA»iatiWtt Lft^'J *- Y , * fc«t 
PCMCIA*- F7^?£KWt*rffe&.X * U H 
V^4i ttiO. PCMCIA* — h'fflXO'/ r-fc^tr^- 
yt^n^ta-n'^ryy^t'J 1 6<9PW£it 

[00 18] *^(CJ;|»TV^/W*^50= i fv'J7'W- 

D-ROMZb'nimmmzimatixffiMi-z,. 



&BB200 1-20404 1 
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ROM(c**&*iiS. C PUfrT5rS07a:/ 

[ 0 0 1 9 3 H2fc, *«WO-IM8«IIMc A&HflMB 

£ff?H<I*>HI0lffllS&3O{i. r^'^*^7l0O$iJ 
ffffil lt=J:->TfllBES#i*. SK^^^sV 

4 £ fc #T'# 4 ct 5 fcfe*E*fT 5 -I t fc£ oT#§ft 
4. tfy-^\-Ymy~^-y^-<D<=PX\ ft$ 

4. 

[0020] 02fc*-fJ:3lc. tflffiffl 1 tctoTli 
ft$;h.&B««J«IMaP»3 0i±, fy^/W^^RG 
B ffl&r- £ L a b Kftr - * fctftfES 1 

T-?^8lgB30afc, SflT-*3a*»3 0afcJ:-» 
T^SftfcLabBftT-^fcaWMaR ■ fifi ■ 8 
«?iiEt«5-^ftOfifiBEa3 Ogt. 31£feffiEg|53 

0 g^<fco"CfeliiE* { Sg§it^LabB«r-^^RG 

BT-^K3^i-r&fc»^)Si2T-^S5«aJ3 o f t . 

+v-hW-y?T-9 (XYZf-^) C^SLa 

[0021] -fefflia 3 o gi±. f^^^7«)fti 

1 *7-f h«1?>f y MfiiE»3 0 b t : WK&2WEtl 

KtoWfmmjE&3o c t : fefflfci^s^n^ffiiE 

■f4fc«X0feffl ■ 3M*fM3 0 d fc ; mi KV-i Vie 
A V YWlEmzX ^X LWc-gc-TI, J: o te«E3*ifc 

[ 0 0 2 2 3 atic. 02 £#,1LT, Btt^aMffffi 3 

[00 23 3 fy^^51 0tJ:oTa»SnfcB 

T-fliXYZr-7 tlxmMlX^&<r)X\ 
Jt«W6tU±. Br-^SrH-iOfiffiBI (SJife 

* jai«(cS8H-f iffiBfc ULa bSEIBtaffl-ri. 

t^auc^iat-. w$L(L') {ife<7)Bji,$jo~i 

0 Of^LTfcOs * WRfiaWV *H if < ®V ^{3 1' 



7 

btf lei £ fc#T& * . 

[ 0 0 2 4 ] 02 !C^-f<fc o (C s f : J9)Vti* yliZX o 
T 1§& * 7 -y (c2S-?£ £fiJt$ ix£ R G B 

ffi&T-^i. 4r»l7 e -*S3ft»3 0afc:.fcoTL 
abM«r-*«8«S*U fe«E«3 OgfcttfcSfi 
ft. fe?SIESS3 0 g{±. a»WftT-*It* ■ ttM£& 
^§it^7-^ J t—h^-/^-r-^ (Lablf 
t-9) £#SRLT* f5^^*^?l OfcioTlitf 

[00 2 5] act. H3ar«HUc. wmtzx^xm 

fe§ tote* ?-/<c 7 -f ox Y Z r- 9 £&1 * L a b r 

fcl/CliDSO** (fe?flJS5 00 0K) Srflgffl-f ft. 
[0 0 2 6] 03 OXr-y 7*5 Ofcjjcf J:? S*W 
(cli. WTO 35$ 

L = 116(Y/Yn)'/ 3 -16 •■■ ( 1 ) 

a = 500((X/Xn)'/3-(Y/Yn)>/») - (2) 

b = 200((Y/Yn)i/3-(Z/Zn)i/») - (3) 

Wot. XYZr-^* { Labr-^t^$^l.. 

ii-C, Xn, Yn. Zn(i N D 5 OjeaTFtCfcftiXYZ* 

*>3M»«rc*s. 

[0 0 2 7] flU X/Xn2s0.008856 (XT7752, 
YES) <7)®&M£. *U 2 ) c9<X/Xn)'/ 3 *<7.787(X 
/Xn)+16/116£E$&ft (Xr-y7'54) N Y/Yn^O. 
008856 (Xf7?56. YES) 5U 1 ) 

— ( 3 ) 0(Y/Yri)i/3*57.787(Y/Yn)+16/116tK^§ 
ft Uf >y7*5 8) . Z/Zn^O. 008856 (Xf -y7'6 
0. YES) <7)ig-££J;t iU 3 ) 0(Z/Zn)'/ 3 A { 7.78 
7(Z/Zn)+16/116tffi$$ftft (Xf7762) . 

[0028] z<DXoizLx, m&mzxitM&zti 

tl*S*tts mm^— ^tW • 0 h(C«M 

Sftft. 

[ 0 0 2 9 ] . -6ffliEa5 3 OgCi SfiffliE&I* 
WW I. 04 (£, feME»3 0«tJ:ftfeaGE*!iao 

[0030] %m&Mimm&. * ?<r)$m 

<&T--?m777-fcLfzi><r> (JUT. ifVflMi* 

ft) fcSriff-^t&J^fcff 5^, f/^/W^7^y'7 
7ta^lt^7 7fc£7)^{i, t-tf'-fyi-?)^ 

[003 1] £i*9tft*>tflB&J:*U*« -feffl!ESl53 0 g 
{±. r> ; ^^^7<7)/7 7«0^-l95-Lab2Bao 



(5) #§82001-20404 1 
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Lmz£bitbt:tr><r>mi<r>*74 M<4 v .MtlEMSJI 
(X-f-y 7-6 4 ) t ; IWHHflWtftelljE* -tfcft^ 
JSfflBiaa ( Xr-y 7-66) t ; IBIE«*«)Sllft*|jE"t 
4fcfcfl»fl3lliEWI (Xx-y7-6 7) t ; ttEfifflO 
HSrffiiEtft^cOfefflfiilBiaa (*?yT68) fc ; 
Mi£mic7)*vW vMgjE«HfcJ:oTLttfc:£ 

mziih#Z>tz#><nW,2cr>*V4 YX4>YffiBm 

10 [0032] il^*7>f h^yhffiiEMS (Xr-y 
7*6 4) 

21\ 81*74 MMVMIIE«3 0bfc:,l:*«lSS: 
BWtS. 3KW1U:. H5^ASrjftOfc:»iiS-** 
fc*>0)Wi MO) KfflSi"*. 
[00331 SKIWaraJBfcfcvvttt. ^f£SS 1 co* 
VI h*M v Vcr>ntt'ftntzmz*mm.*'fr o «fc ? 
fc«jfcl/tvi*#, B^ffliE^tmi^'7^ hiMy 
hOffijES-fffr -5 J: -5 t-tft ^ 1 1 ft . 

[0034] ttWE<mmmffiEts*v#B0jW>* 

20 <0«i*JlliE*Jtti£*«tM>fc LTff i ft J: 5 LT . *CE 

7(r)7l/-WiZ L abgfflcr)Lmz-&bit (H5«0®<?5 

[0035] La bffiRtoUttfcJtt- |, s *?\?9)Vti* 
7<7)^770^V-W^{a^|p]fcJ;ygJg^ s Hfljg 

* { $.ft. fljEffftti. ffliEO»^fc^ft^« 
W) »L»a»JpiB*Jj:^L*b«jpiBK«{t*jfi<6lllWIS 
#tii L T , BM L cOBfOjfiMffilSOffi^ a • b • Tffijcfi 
30 (TftMiBiK&ft. 

[0 03 6] 06 04OXr-y7 , 6 4tCfc(tft^l 

1 0 0 3 7 ] L* a^ffitfc{tft+'MOjfi<K3ai:ft^ 

a*=alXL 3 + blXL 2 + clxL + dl 
(ah b 1 s ch d Hi, *ftWfl«W>«») fc 

l. L*b ,;s FBtfc»-tft*'i:«oja^3»:fflis^^ 

b*=a2XL 3 + b2XL 2 + c2XL + d2 
40 (a2, b2. c2, d2li, **lWfliao«ft) i 

a'r.vic^t. b*^T(6l^WuEfS|8!b»revice(i. 

a*r ev ic e = a lXLHblXLHc lXL+dl 
b'tevice =a 2 XL 3 + b 2 XL 2 + c 2 XL+d 2 
h&ftUr-y 7'72)„ Lfc*«oT. aGEWRi:**^ 
v^;U^^5c7)^^7c7)' : f"^ltt (^P-f4) CDa'b*^ 

S£ (a'ctnter, b'center) L/C^. ffi]Et£<7)a 
•b'JlS (a'center' , b'ceotet' ) ti. 
a*c«nter = a*ccnter "f" a*revice 
50 b'centet' = b'eenter + b'rtvice 



tt£h(Zrr«j-71 4). 

[0038] m&mimm ( *r y re 6 ) mz. mm 

3 0c tcj; S«5U8EE^£iMH^4 .071;:. 

y>c07n— f-v— hSr^-t. 
[0039] IgWlKi. 91*^^X14* £ < . 

.ai_siD£JWJ-f4UT < y7*7 6). ^LT. 9JKO<0 

• «_STD-L.ai_DSC"C& l J» B J1J£ 0 «0B§<7)ffiiEttli 0 IZ 

4. ^mcoWEico^m, BB*ft*jBfv^*li 
BM L icfctrS b^eMiEJI l* t i„ £ 

L'revice = ( Laax.STD — Luai.DSC ) X ( L 2 /L 
nai.DSC 2 ) 

let Tgffl-fS Uf -y 7 7 8) . 
[0040] ftH • »«OHiB!PI (^r-y 7*67£<fc 
#68) 

feffl • &J*ttIEfl3 0 d fci Sfiffi • &j£affliE 
[0 04 1] * 1*5*74 h#-i>hn]mmzi:-> 

S&ZitZZtlzX-iXWK »**flK0*CEU, T^? 
yU#*7^57£^§lt&£fcteJ:-5Tfr$r5 . £ 
*>BL lUte^-iirSftS. fcJtf#tt5-£**&vv&qitiE 

[0042] Sfi^ffl^WWfjEU-r 7767) 
@8t, H4mr-yr6 7ttJ{tS»Sf|jE«i9*K 
BJj-f 6 7 n — f-v - h ?: S^f . 

[004 3] jty-J-\-h<Vffife<7)Jjy-^v1-&lZ 

Vfyyl.cD&DlzttlX. a'b»¥fl6_Lfci3(t4**l 
■FflO A C H J; tf£ D £ -C?»(¥f? r d s c . 

[0044] fV^^^7£7)^77(?)SSC 
(a'Dsc, b'osc). Tis?/V/i*70)y7'y<D't»£M 

— tt)<7)£HI (a'DSC. center . b*DSC. c en t e r ) . 

f+cOi/77«0't I 'DW(^'U-»)«0ffia 

( a*SID. center , b*STD_ center) £ 9 . TzS9)\/j]}<7 



(6) ^2 00 1-2 04 04 1 

1 0 

<7) 77 7 co «M4fc&» £> A c £ TOSSi r d s c J; iife 
s\<T>7 7 7 WfMMSA 1 * D * T'tfOSgSf r s i o <i. 

TDSC = ((a , DSC — a*DSC. center ) 2 + (b*DSC — b ' 
DSC.center) 2 )" 2 

rSTD = (( a* SID — a* SID. center) 2 + (b*DSC — b* 
STD.center) 2 )" 2 

Jci»)JtffiS*i4UT-/r8 0). SMc. 

fi^-ofcf&OrDSc'tl. 
10 rDSC ' = (((a* DSC - a*Dsc_center)XK) 2 + ((b'osc - 
b'DSC.centerJXK) 2 )'/ 2 

Z(rsiD- tdsc') 2 

%h I -5 »JBSri6i^«>»«ajEfiH»K*«K 
ffiSftSUr ^7*82). 

[ o o 4 5 ] frfc, »*tttysu-T, n&com&km 

[0046] mijfi^mmiE ( Xf -y 7*6 8 ) 
Ar-y 7-6 7*cisv^flWB*liEffiRK&*ft. f*^MiE 

X^*^70^77^^-$ftfcJ;tA'SIfeltO/7 7 

[004 7] H9t, 14^7776 8lCfc{tl>feffl 
lliEjl!Sl£K!Bt*fcft<07a-f-ir-h^S^. 

[ 0 0 4 8 ] feffi (fliEffiR : « ) s (iSMK : 
K) tJ:6«EfiW)7*> ? ^l'*^9<0ffilKa» D sc' , 
b'osc' ) {i, 
30 [0049] 

[ftl] 



K x cosa. TLx(~sina) 
K x sina Kxcosa 



a*nsc 



IcAoTSiJ (X-r-y7"84) . ffi^ (a'Dsc' . b 
•dsc' ) COL a.bm'£\cr>yi'~m*t>CO$m& rase' 
fc-f&fcs +a*#*^^SDDsc' aXsin 
(b'DscVrosc') >0<7)*§-£ (Xf7 786, Ye 
s ) . 

40 Ddsc' =aXcos ( a*Dsc '/ tdsc ' ) 

i&S (Xf77'88) . — aXs i n (b'Dsc' 
/rose') >0tiO«tV (XT778 6. No). 
Ddsc' =360— aXcos ( a'Dsc'/rosc' ) 
i&S (XT779 0) . -f-LT, jfflfefttf0^7 7^a 
•W*^<7^S5-DsiDfc-tSfc. fetS^[6]^llll5fflIE 

Z|Dstd —Ddsc'! 

tft/hfc-f4fltLT**6 Uir-y7*9 2) . 
[00 50] MjEC0ttg.k%i>/>7-C0a.*b'lM.mZ 
50 ( a* , b* ) . fmRfiV^WsmWEim* a'tlE: 



(7) 



1 1 



W&m (a*', b'') 14. * 



* [»2] 



r a «. 
b*' 



K x costf Kx(— Bind) 
K x sina Kxcosa 



a* 
b* 



$$11200 1 - 2 04 04 1 
1 2 



(4) 



[005 1] ^Mzftthffi&m 

X\ +IBKW>*££14, ElTa «fc 5 £fltEfl$t<9HS£ 
[ 0 0 5 2 ] ffiU «jE«c7)iraS<7)^. *>&it#£i£- 

[0053]$ fcfc, H-<OlliEfl»*ttffl-f 
A -> T i . 7U-mmt WBffififc ?<4gKaff IWE 

[0054] +IBfe0^ffift«rft)&t*fc*>fctt» 4 
[0 0 5 5] 01 Ofc, a*b ,s FH±tCfcV>T. 



10 



20 



vxmitft. 01 otzmt*?^ fi(?)&im&k + 
a'tt a*or'rft«ii 1 4 8 • x-h *) , s^r ><v&mM. 

^t + a*ttfc*W^JK{i2 2 6- fWififc 
SHIk + a*(||t*sS:tftJ9f(i2 8 5* 7*9. v-»£y 

9<F>mm.%kt + a* Mfc if^nmt 3aa- x-h 

[0056] SKUttOflfflrCtt, ffiEHfcfcfcSa? 

-o-feffl^ti*^^. ±iE6fi<o^-ni<o2eiaitfflif 

[ 0 0 5 7 ] 4CE««4:i*f> J ^l'*^ yC0*7-cr> 
+ a»tt0»6<Oftffi«fc0. SK^*tttf2o^9- 

(ttfe) <7>£ffl£. &ffi®ffilliEffift. £X#ffittIEffi 
jRfc-HvWl^i. oi, ki, ^2. ai, kjfc-fftt. 

[00 583 



a = a, 



_ e,-e, -io „ 



[»3 3 



+ a, x 



(9,-0, -10 



k = k, x 



'(e 2 -s)-<9 



_ -io 



+ kj X 



e„-fl, -io 



(4) KftA-fiikti-J-C. *tE<0««f:i4±lE 
Wfe^a' b'&fll ( a* , b* ) «C*T*£ s ffiIEf£<OJS 
It (a*', b*') j&WittSflS. 

[00 591=5:13, *MST"(±. ^fe^i£ffl5: 

<nnm±5° t ixti*). ii^H(7)*7-tMLT 40 

[0 0 6 0] SB 2 0*7 4 h*M Vl-ffijESra (*rv 
T7 0) 

Sftt. MI2*7-Y h*M>MfjE»3 0efc.J:4«!g 
SraWta. 3K«U1U. 05<O;£O£jSiBfcStt;*-fr 

(«©) tfflif-f *. 

[006 1] L a b^iOLWlC^ttl. , WZMOfy 



★ • a • TOfc j: x/ l • b * TOcfc (t § iaedfUR * mm i 

[00 62 3 mi HZ. i4«Xfvr7 0CtiW^ 

[00633 L* a* J Fffit4Jlt*«t»4Htt<?«Sffl3aaSa 

a*=a3XL 3 + b3XL 2 + c3XL + d3 
(a3. b3. c3, d3<4, fc 
L. L*b*fiBfc:fe»tS+-MttWjS<tt3<>aft««)iC* 
b*=a4XL 3 + b4XL 2 + c4XL + d4 
(a4. b4. c4. d4<4. **Left.lMgW>ft») i 

-rst. ^LtfittS+*««a**ifti^<o*fiEfla8: 

a* te «ice' = a 3 X L 3 + b 3 X L 2 + c 3 X L + d 3 



(8 

1 3 

b*revice' = a 4 X L 3 + b 4 X L 2 + c 4 X L + d 4 
t^Uf7796). Lfc4«oT, iWtt^^f 

W:£ (a'center' , b'center' ) t LifcflH* , ffilB* 
C7)a # b*^ (a* cen t e r" f b'center") )f±, 
a*center =a*center ~f~a*revice 
b*c€iiter — b*center "f"b*revice 

t4*Uf7798). 

[0 0 6 4] 01 2~14fc» feaE«3 0gtJ:4fi 
ffiBPM? (01 2 (a) . 01 3 (a) ££#014 10 

(a) ) a^-^mimmm (012 (m , 013 

(b) ££1X014 (b) ) tfctt*afiih^7 7k 
T^?;l^ 7^777 £f;-f. 01 2-1 4(c:fcvi 
T. R.Y.G.C.B.M Hfeif-f)*. x 

W. vHfy^«?MSaifflllS:SL, R'.Y'.G'.C 

^■ey^<?Mfi«ft*Sr*LTV»|.. 01 2«»fef|-0W 

SStfciSU 01 3\tmm\<n7y7&Z.VT ! J?iVti 
*y<V7y7(r>L'a.'¥W±.'^cOimZ*l. 01 4te 20 

SJlfeft0^77fcJ:l/T> ; ^^^7(7)^770L , b' 

TiSi^ftWSrwUTV^. 01 2~14«t>9. 
iBMC J: 0 ^feOjfiflUtttttfSSfrr & w t #9! !> *> 

97 k emt&ttiiiSBnimtWWlL* E fiffljEW 
■C 1 2 . 1 Tfco fc<Ofctf bT , feffiiEfc «fc 0 7. 61= 
Jfe^Lfc. iOifcfc. &&fe^£(»ISW<feffiIE*iUI 
ted: *)5\itzm6*iZ k Swl/CH* . 
[0065] JJEIIttflUBBfcfcvvCU:, 06,07. 
08. 09fcJ:tf01 1070— f-^-htStRsCK 30 

77H-C J: oTfif ? d fc t T£ & „ 
[00663 J2LL«9j: 3 tc« &8iEtffiZtUZ Labi 
«T-*fi. *2H«T-*3»t»3 0ffc:J:oTRG 
BB«7*-^t^»§<iTfe1iiEa<0B«f-^t LX 

ie) ^siifcHaT-^a^ya-F 1 6HK8S 

it. LCDl7fcttteS;fii. i^JStcLT. J6SS3: 
fiWSa^fl&frJ: 5 Cf VlfM)* y^\ V 7V-is 40 
vVthZkifiX-^h. 
[0067] 

x^/l^ * 5 tfOffltBT-'- * * WKKSmth £ t C J: o 
JilE^ft K £g $n-Cv^l»7*o^7A <oHff (c J: ti 



11^200 1-20404 1 
1 4 

[01 ] *»b*0— H»?3}BJiSfcJ:6r> ? ^/l'*^7* 
*rf7'n<y70-t > ££>. 

[02] #»Hfc i 5 BflU&J^jffigafl5iE7'Q -y ? m 

X'hh. 

[03] safifuci^Tajesfut^^-^-yf-oxY 

Zf-^tS-^l La br-**iHM-*£8;*i»!IH- 

[04 ] felilES 3 0 z\z X &&EE)mk1Ximth 7 
o— f-v-h"C<bS. 

[05] ^l^-tt<^»*aBW4fc»<0HTftS. 
[06] a4^T-yr6 4tCt5ftiSfl©*7-f 

I). 

[07] a4nx?v76 6£ts»iwmiEmzto 

W? h fctf><0 7 n~ f - * - h T*> * . 
[08] H4flX-f •yr67fcfctt4»JSWIE«!3£R 

[09 3 H4<0X7 x -y7 , 6 8ti3ttififfl*|jE«ra*R 

[010] *V-Kfc«M>i: L,fct>W#*5-«Wfi« 

&. 

[01 1] 04<W i yr7Ofc4Sft*»2<O* , 7>r h 

[012] SIMt<?)^'77^J;^7-'i/^^*^7^7 
7 <7) a* b • ¥H±^<?)Stt^* U ( a ) A^feffiiES 3 
0 g(cJ:§fefflEJ!«lM^)tt^^^t. (b ) j&ffeHiE 

[013] mm\<r>yy7ii£Xf z r~J'?)Vfi*ycr>7'y 
7<7)L* a»Tffi±^SMf**L. ( a ) tffeffijESn 
0 g t J: 6 fe1ljBSlW(!0«S 3t ^ L . ( b ) A^ffil 

[014] iifett^7 7fcJ;^T> ; ^;^^7C0^7 
7<7)L* b*¥ffi±^^2r^t. ( a ) A^fflIE^3 

0 g tc J; ^feffiEJiSHirw^Sr^ t . ( b ) A*feHlE 

[flPfOlKBfl] 

10 fy^W^7 

1 1 ©Jf^SP 

12 *?E^yx 

1 3 CCD 

14 A/DSS8H* 

1 5 RAM 



(9) 



1 5 



4*112 0 0 1-2 04 04 1 
1 6 



16 

1 7 LCD 



18 VRAM 

19 >fy?-7x^X 



[01] 



10\ 20 

I t-i-Vl i 

RAM - ft f} —» l/F 




64 



67 



70 



[02] 



M5=-* - 



30 : Hffii&SUftffirS 



.6/ 



RGB->L a b 



/ \/30a 



aoh 



1V 30c 



30d 



ff2 7*-*£&9 
Lab-^RGB 



30f 



(10) 
[03] 



1#IjH2 0 0 1-2 04 04 1 



X. 

L=ll6(Y/Yn) 1/3 -16 

a =500((X/Xn) 1/3 -(Y/Yn) 1/3 ) 

b =200((Y/Yn) 1/3 -(Z/Zn) l/3 ) 




& 7 



50 



YES 



54 



(X/Xn) !/a £ 
>) 7.787(X/Xn)+ 16/116 



YES 




(Y/Yn) l/3 £ 
7.787(Y/Yn)+16/116 



62 



YES 



(Z/Zn) 1/3 £ 
->| 7.787(Z/Zn)+16/ll6 



(11) 



!j$g82 00 1-2 04 04 1 



l®5] 



[07] 





if 


— V 

o 





£0:LabJStt*©Hi5 



76 



9 9 9 fail* 7 (frW&cDfrtM Loisucdsc 



78 



L*revic© = ( Lmax.sro - Lm ax_osc ) x 

lmu_DSC 2 



[06] 



72 




4»jC^CD a^^lql'NtOttiEfttt a*revice 
£ <fctf b*«£[RpN0fiiiE<l& b*revice * 
a*revice = alxL 3 + blxL a + clxL+ dl 
b*revice = a2 XL 3 + b2xL a + c2 XL + d2 



74 



5^ 70^7 7<£>#jtotrt©M£ 

(a*center, b*center)i: Lfci§^ 
If jEf£GDM(a*center', b*center")£ 
a*center' — a*center + a*revice 
b*center' = b*center + b*revice 



(12) 



00 1-20404 1 



[08] 



80 



Tdsc = 


(( a*DSG - a*DSCjcenter ) a H 


K(b*DSC- 


b'DSC.ceiiter) 3 )" 3 


rsru = 


(( a*STD - a*STD_ccntor ) 3 + ( b*DSC - 


b*STD_contor) a ) 1/3 











V 



82 



Tdsc' = ((( a*Dsc - a*Dsc_center )xK)' + ( b*DSC - b*DSC_center ) x K ) a ) ,a 



SIT 



(13) 



*$i$2 0 0 1-2 0404 1 



[09] 



7 68 tiSffll 



84 



a*Dsc 



M - Tk xco5a Kx (-sina)\f a*usc j 
V VK Xsina Kx cosaj V b*r>sc 7 

i:ioT N « (a*Dsc , bW) sjftfj 



t b^DSC 




Ddsc = aros- 



a*D9C 

r dsc 



Ddsc = 360-acos- 



a*Dsc 



r dsc 



£ I Dstd - Ddsc' | &&blZT% 




92 



94 



a*' 
b*' 



:)- 



K xcosa Kx (- sina$\ /'a* A 
K x^ina Kx cosaJ\b*J 



(14) 
[HI 0] 



1tgf)200 1-20404 1 



ft<84°) 




mam 


#(39°). 


64° 

(V 


46° / 


78° I 




/ 59° 


\ T-tf>*<344 0 ) 




\ W<285°) 



(15) 



#^200 1-20404 1 



CHI 1] 




cK»ilt© a*|4^[S]^©MiE^^ a*revice' 
*«tVb*«|»|Rl'N<0|SiE«ftb*revice'* 
a*revice' = a3 xL 3 +b3 xL 3 + c3 xL + d3 
b*revice' = a4 xL 3 + b4 xL 3 + c4 xL + d4 




Lab ^F^CD+^tt©^^ 
(a*center', ^center*) 2: L 

$IE&©^ll(a*center tt , b*center")£ 
a*center" = a*center* + a*revice' 
b*center w = b*center* + b*revice' 





(b) 



(17) 
[013] 



ftffl2 0 0 1-2 04 04 1 





(18) 



WH2 0 0 1-2 04 04 1 



[014] 




(a) 




7D> h^-i/CDWtZ 



F*-A(##) 5B057 CA01 CA08 CA12 CA16 CB01 
CB08 CB12 CB16 CC01 CE17 
CH08 CH20 DB02 DB06 DB09 
DC25 DG3 
5C065 AA03 BB01 CC01 DD01 
5C066 AA01 EA07 EA13 EB01 GA01 

JA05 KD01 
5C079 HB01 HB06 HB11 LA23 LB01 
MA11 NA03 PAOO 



